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Proteasomes on ES cell patrol
E
S cell chromatin is more active and open than that of differentiated cells, 
yet tissue-speciﬁ  c genes are somehow kept quiet. A report by Henrietta 
Szutorisz, Niall Dillon (MRC Clinical Sciences Centre, London, UK), and 
colleagues suggests that proteasomes police such tissue-speciﬁ  c loci, degrading 
incoming transcription factors before they can initiate transcription.
The tissue-speciﬁ  c genes VpreB1 and λ5 share the same locus and are 
both strongly activated in pre–B cells but repressed in ES cells. The group now 
ﬁ   nds that repression in ES cells requires proteasome activity. Proteasome 
inhibition in ES cells led to increased transcription and the recruitment of a 
number of general transcription factors to the locus.
This transcriptional up-regulation, however, occurred all over the locus 
rather than at the genes’ normal transcription start sites. The novel transcription 
start sites were mainly located around a known intergenic regulatory region. The 
many transcription factor binding sequences in such a region would be likely to 
attract and assemble nonspeciﬁ   c transcription factor complexes in the open 
chromatin environment of ES cells. Thus it appears that the proteasome’s job is to 
ensure that these complexes don’t inappropriately activate transcription.
Proteasome levels are similar in all cell types, yet in pre–B cells the 
transcription complex necessary for VpreB1 and λ5 activation must be 
proteasome resistant. “There’s some evidence that certain kinds of protein 
motifs get recognized by proteasomes,” says Dillon. He suggests that 
these motifs might be available in ES cells but then get masked when the 
proteins form complexes that include tissue-speciﬁ  c transcription factors.
Although the exact mechanism is unknown, proteasome inhibition also up-regulated other 
tissue-speciﬁ  c loci in ES cells, suggesting that proteasome policing might be a general mechanism 
for keeping inappropriate transcription in check.
Reference: Szutorisz, H., et al. 2006. Cell. 127:1375–1388.
C
ombining stability with movement is a perpetual challenge 
for engineers. Linda Sandblad, Damian Brunner, Andreas 
Hoenger (EMBL, Heidelberg, Germany), and colleagues 
now report just such an engineering feat for a microtubule 
binding protein. Mal3p, they show, binds in such a way as to both 
stabilize microtubules and allow free-fl  owing  transportation 
along their length.
Microtubules are not just the cell’s scaffolding, they are also 
the highways for transporting factors and vesicles. To perform 
their various functions, microtubules interact with a number of 
motor proteins and other microtubule-associated proteins 
(MAPs), the most conserved of which are the end binding 
proteins, such as EB1.
Despite its name, the precise mode in which EB1 binds to 
microtubules was unknown. Light microscopy had revealed an 
accumulation of the yeast EB1 homologue, Mal3p, at the micro-
tubule plus end, but also a faint signal along the microtubule length. 
Sandblad et al. used metal shadowing electron microscopy, in which 
a fi  ne layer of metal is sprayed onto the sample, to look more 
closely at Mal3p binding. Like snow blown onto a tree, the metal 
builds up and brings the topography of the sample into sharp relief.
The team observed 
that Mal3p molecules 
aligned along the length 
of the microtubule but 
typically all in a single 
one of the many sur-
face grooves. This, they 
showed, was the micro-
tubule’s seam.
The seam is formed 
by the closure of tubu-
lin lattice sheets—like 
the edges of a sheet of 
paper rolled into the 
shape of a tube. The 
unique presence of Mal3p at these seams suggests Mal3p acts 
like sticking tape to hold the two edges of the sheet together. 
The binding of Mal3p thus provides stability and yet leaves 
the rest of the microtubule surface free for proteins to motor 
along to their cellular destinations.
Reference: Sandblad, L., et al. 2006. Cell. 127:1415–1424.
Mal3p (highlighted in red) stabilizes a 
microtubule by binding along its seam.
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In ES cells (top), the proteasome (P) degrades transcription 
factors to prevent inappropriate transcription.
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Stabilizing the microtubule scaffold